Automatic Noise Floor Determination
The calculation of the noise floor starts with the assumption that the histogram of the magnitude of the signal exhibits the Rayliegh distribution. Our algorithm iteratively calculates the variance and the threshold of the magnitudes, removes the magnitudes in the signal that are larger than the threshold to arrive at the noise floor. This method uses the following equations: 
Simulation of cantilever transfer function
To easily explore the influence of the driving frequency, cantilever transfer function and phase offset on the G-Mode KPFM measurement we developed a model using custom scripts written in
Matlab. This allowed us to probe distortions of the real electrostatic force-bias curve due to experimental parameters. In our model the behavior of the cantilever is approximated by two 
The cantilever parameters for the first and second eigenmode of the cantilever were;  Figure S1 (a) shows the resulting electrostatic force when the drive frequency is 15 kHz having a DC, first and second harmonic response. The simulated electrostatic force is plotted with added noise using a red line in Figure   S1 (a). The cantilever response was then found by the product of the cantilever transfer function and the electrostatic force in the frequency domain. Figure S2 shows how the influence of the drive frequency on the parabola due the cantilever transfer function distorts the shape of the restored parabola. The parabola becomes increasingly distorted with increasing frequency due to the un-proportional amplification of the dynamic response at the harmonics near the resonance frequency. Figure S2 (f) shows how the CPD, determined from fitting the data in Figure S2 (e).
This demonstrates that if the cantilever transfer function is not correctly taken into account the resulting CPD values can significantly deviate from the actual physical values. Note that this is inherent in all open
loop dual harmonic approaches. In the case of G-Mode KPFM, since the output contains a permanent recorded of the entire cantilever spectrum, a calibration of the transfer can be performed by fitting the resonance peak to a SHO model described above and determining the frequency dependencies of transfer function parameters. This method has previously been described elsewhere.
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Simulation of Phase offset
Another equally important consideration is the phase offset between the excitation waveform and the response. In standard KPFM, it is critical to correctly adjust the phase offset of the Lock in amplifier so that the response is either precisely in phase (or out of phase) with the driving voltage. This is performed by the user at the beginning of each measurement, as a calibration stage and is assumed to remain constant throughout the measurement. Unfortunately this is unverifiable when the bias feedback loop is closed and it is recommended to ensure correct phase offset several times during the data collection process. Principal component loading images were constructed by plotting the score value of each pixel in X-Y space.
